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            ************************************************** 
                         G F S S P (Version 604)               
                 Generalized Fluid System Simulation Program   
                             April 2013                        
                                                                
                Developed by NASA/Marshall Space Flight Center  
                Copyright (C) by Marshall Space Flight Center   
                                                                
             A generalized computer program to calculate flow   
             rates, pressures, temperatures and concentrations  
             in a flow network.                                
            ************************************************* 
 
 
              RUN DATE:09/17/2013 10:53 
    
  TITLE     :LOx Recirculation Line with Helium Injection                                     
  ANALYST   :                                                                                                                                                                                                                                                                 
  FILEIN    :C:\GFSSPInstallFiles\InstallGFSSP604\Examples\EX23\EX23C.dat                                                                                                                                                                                                     
  FILEOUT   :EX23C.out                                                                                                                                                                                                                                                        
 
                             OPTION VARIABLES 
 
  ADDPROP   BUOYANCY  CONDX     CONJUG    CYCLIC    DALTON    DENCON    ENERGY 
  F         F         F         T         F         F         F         T 
  FLOWREG   GRAVITY   HCOEF     HEX       HRATE     IFRMIX    INERTIA   INSUC 
  0         T         F         F         T         3         T         F 
  INVAL     MIXTURE   MOVBND    MSORCE    NORMAL    NRSOLVT   OPVALVE   PLOTADD 
  F         T         F         F         F         T         F         F 
  PRESREG   PRESS     PRINTI    PRNTADD   PRNTIN    RADIATION REACTING  ROTATION 
  0         F         F         T         T         F         F         F 
  SAVER     SECONDL   SHEAR     SIMULA    SIUNITS   STEADY    THRUST    TPA 
  F         F         F         T         F         F         F         F 
  TRANS_MOM TRANSQ    TRANSV    TVM       TWOD      USRVAR    VARGEO    VARROT 
  F         F         T         F         F         F         F         F 
  RLFVLV 
  F 
 
  NNODES   =   11 
  NINT     =    8 
  NBR      =   10 
  NF       =    2 
  NVAR     =   26 
  NHREF    =    2 
 
 
  FLUIDS:  HE   O2   
   
 BOUNDARY NODES 
     NODE       P          T          RHO        AREA         CONCENTRATIONS 
              (PSI)       (F)      (LBM/FT^3)   (IN^2) 
                                                    HE        O2   
     1    4.2500E+02  1.0000E+02  2.7856E-01  0.0000E+00  1.0000E+00  0.0000E+00 
   101    5.5780E+01 -2.7250E+02  6.6739E+01  0.0000E+00  0.0000E+00  1.0000E+00 
     8    5.3000E+01 -2.7250E+02  6.6735E+01  0.0000E+00  0.0000E+00  1.0000E+00 
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  INPUT SPECIFICATIONS FOR INTERNAL NODES  
 NODE       AREA         MASS         HEAT 
           (IN^2)       (LBM/S)      (BTU/S) 
     2    0.0000E+00  0.0000E+00  0.0000E+00 
     3    0.0000E+00  0.0000E+00  0.0000E+00 
   102    0.0000E+00  0.0000E+00  0.0000E+00 
   103    0.0000E+00  0.0000E+00  0.0000E+00 
   104    0.0000E+00  0.0000E+00  0.0000E+00 
     5    0.0000E+00  0.0000E+00  0.0000E+00 
     6    0.0000E+00  0.0000E+00  0.0000E+00 
     7    0.0000E+00  0.0000E+00  0.0000E+00 
   
 BRANCH      UPNODE    DNNODE    OPTION  
      12         1         2         1 
      23         2         3         2 
      34         3       103         1 
     112       101       102         2 
     123       102       103         1 
     134       103       104         1 
      45       104         5         1 
      56         5         6         1 
      67         6         7         1 
      78         7         8         1 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      12             0.120E+02   0.152E+00   0.000E+00   0.900E+02   0.181E-01 
 BRANCH OPTION -2:  FLOW COEF  AREA 
      23             0.600E+00   0.126E-02 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      34             0.280E+02   0.152E+00   0.000E+00   0.900E+02   0.181E-01 
 BRANCH OPTION -2:  FLOW COEF  AREA 
     112             0.424E+00   0.639E+00 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
     123             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
     134             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      45             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      56             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      67             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
 BRANCH  OPTION -1:   LENGTH      DIA        EPSD       ANGLE        AREA 
      78             0.120E+02   0.187E+01   0.000E+00   0.180E+03   0.275E+01 
   
 
  CONJUGATE HEAT TRANSFER 
  NSOLIDX =    2 
  NAMB    =    1 
  NSSC    =    1 
  NSFC    =    1 
  NSAC    =    1 
  NSSR    =    0 
NODESL  MATRL    SMASS        TS          NUMSS  NUMSF  NUMSA 
     9    17      2.6300     70.0000          1     1     0 
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 NAMESS 
   910 
 NAMESF 
    49 
NODESL  MATRL    SMASS        TS          NUMSS  NUMSF  NUMSA 
    10    17      2.6300     70.0000          1     0     1 
 NAMESS 
   910 
 NAMESA 
  1011 
NODEAM  TAMB 
  11         70.0000 
ICONSS    ICNSI  ICNSJ    ARCSIJ      DISTSIJ 
     910     9    10     79.0000      0.2250 
ICONSF    ICS   ICF      ARSF       EMSFS       EMSFF 
    49     9   104     70.5000      0.0000      0.0000 
ICONSA  ICSAS  ICSAA  ARSA      HCSA       EMSAS       EMSAA 
    1011    10    11  0.8750E+02  0.5560E-03  0.0000E+00  0.0000E+00 
 
 
     ISTEP =     10          TAU =  0.10000E+01 
 BOUNDARY NODES 
    NODE    P(PSI)   TF(F)      Z(COMP)    RHO       CONCENTRATIONS 
                                       (LBM/FT^3) 
                                                               HE        O2   
     1    4.2500E+02  1.0000E+02  1.0171E+00  2.7856E-01  1.0000E+00  0.0000E+00 
   101    5.5780E+01 -2.7250E+02  1.3318E-02  6.6739E+01  0.0000E+00  1.0000E+00 
     8    5.3000E+01 -2.7250E+02  1.2655E-02  6.6735E+01  0.0000E+00  1.0000E+00 
   
 SOLUTION 
 INTERNAL NODES 
     NODE     P(PSI)      TF(F)         Z         RHO        EM(LBM)    CONC 
                                               (LBM/FT^3) 
                                                               HE        O2   
     2    4.2391E+02  1.0001E+02  1.0170E+00  2.7786E-01  3.5013E-05  1.0000E+00  
0.0000 
     3    6.8985E+01  1.0285E+02  1.0030E+00  4.5617E-02  6.7063E-06  1.0000E+00  
0.0000 
   102    5.3753E+01 -2.7167E+02  1.2868E-02  6.6265E+01  6.3165E-01  6.1255E-06  
1.0000 
   103    5.3467E+01 -2.7088E+02  5.3310E-02  1.5505E+01  2.9678E-01  3.1281E-03  
0.9969 
   104    5.3385E+01 -2.7071E+02  1.1765E-01  6.9921E+00  1.3482E-01  3.4754E-03  
0.9965 
     5    5.3333E+01 -2.7051E+02  1.3716E-01  5.9752E+00  1.1489E-01  3.7320E-03  
0.9963 
     6    5.3288E+01 -2.7027E+02  1.6110E-01  5.0691E+00  9.7536E-02  3.9443E-03  
0.9961 
     7    5.3251E+01 -2.6986E+02  2.0321E-01  3.9985E+00  1.1576E-01  4.2613E-03  
0.9957 
   
    NODE       H          ENTROPY     EMU       COND        CP          GAMA 
            BTU/LB       BTU/LB-R  LBM/FT-SEC  BTU/FT-S-R  BTU/LB-R 
   
     2    0.0000E+00  5.8819E+00  1.4145E-05  2.5975E-05  1.2427E+00  1.6688E+00 
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     3    0.0000E+00  6.7902E+00  1.4148E-05  2.5974E-05  1.2414E+00  1.6670E+00 
   102    0.0000E+00  7.6502E-01  9.3309E-05  1.8754E-05  4.1969E-01  1.9529E+00 
   103    0.0000E+00  7.8678E-01  2.6906E-05  1.8432E-05  4.2047E-01  1.9448E+00 
   104    0.0000E+00  8.1967E-01  1.5121E-05  1.7283E-05  4.0927E-01  1.9146E+00 
     5    0.0000E+00  8.2874E-01  1.3769E-05  1.7017E-05  4.0669E-01  1.9069E+00 
     6    0.0000E+00  8.4018E-01  1.2609E-05  1.6661E-05  4.0313E-01  1.8969E+00 
     7    0.0000E+00  8.6083E-01  1.1256E-05  1.6002E-05  3.9650E-01  1.8788E+00 
   
  MIXTURE FLUID     HE     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX         RHOX        EMUX      CONDUCTX    
ENTROPY 
                        BTU/LB                 LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
     1    1.0000E+02  7.0518E+02  0.0000E+00  2.7856E-01  1.4145E-05  2.5975E-05  
5.8806E+00 
     2    1.0001E+02  7.0518E+02  1.0000E+00  2.7786E-01  1.4145E-05  2.5975E-05  
5.8819E+00 
     3    1.0285E+02  7.0518E+02  1.0000E+00  4.5617E-02  1.4148E-05  2.5974E-05  
6.7902E+00 
   102   -2.5198E+02  2.6443E+02  1.0000E+00  9.6072E-02  7.2156E-06  1.3330E-05  
5.6768E+00 
   103   -2.2473E+02  2.9828E+02  1.0000E+00  8.4514E-02  7.8057E-06  1.4456E-05  
5.8326E+00 
   104   -2.1164E+02  3.1455E+02  1.0000E+00  7.9944E-02  8.0830E-06  1.4984E-05  
5.9008E+00 
     5   -1.9644E+02  3.3343E+02  1.0000E+00  7.5269E-02  8.4005E-06  1.5585E-05  
5.9751E+00 
     6   -1.7988E+02  3.5400E+02  1.0000E+00  7.0768E-02  8.7416E-06  1.6231E-05  
6.0513E+00 
     7   -1.5616E+02  3.8345E+02  1.0000E+00  6.5208E-02  9.2226E-06  1.7142E-05  
6.1527E+00 
   
    NODE      CM         CX          PX         VOLX        GAMAX       CPX         
CVX       QHES 
           MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
     1    1.0000E+00  1.0000E+00  4.2500E+02  0.0000E+00  1.6688E+00  1.2427E+00  
0.0000E+00  0.0000E+00 
     2    1.0000E+00  1.0000E+00  4.2391E+02  1.2601E-04  1.6688E+00  1.2427E+00  
7.4470E-01  0.0000E+00 
     3    1.0000E+00  1.0000E+00  6.8985E+01  1.4701E-04  1.6670E+00  1.2414E+00  
7.4470E-01  0.0000E+00 
   102    4.8965E-05  6.1255E-06  5.3753E+01  4.6695E-07  1.6686E+00  1.2426E+00  
7.4470E-01  0.0000E+00 
   103    2.4471E-02  3.1281E-03  5.3467E+01  4.7032E-04  1.6682E+00  1.2423E+00  
7.4470E-01  0.0000E+00 
   104    2.7123E-02  3.4754E-03  5.3385E+01  5.1730E-04  1.6680E+00  1.2422E+00  
7.4470E-01  0.0000E+00 
     5    2.9075E-02  3.7320E-03  5.3333E+01  5.5453E-04  1.6679E+00  1.2421E+00  
7.4470E-01  0.0000E+00 
     6    3.0685E-02  3.9443E-03  5.3288E+01  5.8524E-04  1.6677E+00  1.2420E+00  
7.4470E-01  0.0000E+00 
     7    3.3079E-02  4.2613E-03  5.3251E+01  9.4635E-04  1.6676E+00  1.2419E+00  
7.4470E-01  0.0000E+00 
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  MIXTURE FLUID     O2     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX         RHOX        EMUX      CONDUCTX    
ENTROPY 
                        BTU/LB                 LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
   101   -2.7250E+02  7.1338E+01  0.0000E+00  6.6739E+01  9.4870E-05  1.8816E-05  
7.6311E-01 
   102   -2.7167E+02  7.1685E+01  0.0000E+00  6.6575E+01  9.3759E-05  1.8754E-05  
7.6499E-01 
   103   -2.7131E+02  7.2806E+01  1.1497E-02  3.6628E+01  5.3408E-05  1.8532E-05  
7.7095E-01 
   104   -2.7134E+02  7.8644E+01  8.0916E-02  9.8536E+00  1.7677E-05  1.7347E-05  
8.0195E-01 
     5   -2.7137E+02  8.0057E+01  9.7783E-02  8.3611E+00  1.5687E-05  1.7060E-05  
8.0946E-01 
     6   -2.7139E+02  8.1955E+01  1.2038E-01  6.9509E+00  1.3806E-05  1.6675E-05  
8.1954E-01 
     7   -2.7140E+02  8.5462E+01  1.6204E-01  5.3029E+00  1.1605E-05  1.5963E-05  
8.3818E-01 
     8   -2.7250E+02  7.1335E+01  0.0000E+00  6.6735E+01  9.4842E-05  1.8814E-05  
7.6314E-01 
   
    NODE      CM         CX          PX         VOLX        GAMAX       CPX         
CVX       QHES 
           MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
   101    1.0000E+00  1.0000E+00  5.5780E+01  0.0000E+00  1.9443E+00  4.1943E-01  
0.0000E+00  0.0000E+00 
   102    9.9995E-01  9.9999E-01  5.3753E+01  9.5358E-03  1.9530E+00  4.1969E-01  
2.1490E-01  0.0000E+00 
   103    9.7553E-01  9.9687E-01  5.3467E+01  1.8749E-02  1.9517E+00  4.1789E-01  
2.1399E-01  0.0000E+00 
   104    9.7288E-01  9.9652E-01  5.3385E+01  1.8555E-02  1.9215E+00  4.0637E-01  
2.1068E-01  0.0000E+00 
     5    9.7093E-01  9.9627E-01  5.3333E+01  1.8518E-02  1.9140E+00  4.0356E-01  
2.0989E-01  0.0000E+00 
     6    9.6932E-01  9.9606E-01  5.3288E+01  1.8487E-02  1.9041E+00  3.9980E-01  
2.0881E-01  0.0000E+00 
     7    9.6692E-01  9.9574E-01  5.3251E+01  2.7663E-02  1.8860E+00  3.9288E-01  
2.0682E-01  0.0000E+00 
     8    1.0000E+00  1.0000E+00  5.3000E+01  0.0000E+00  1.9446E+00  4.1947E-01  
0.0000E+00  0.0000E+00 
   
 BRANCHES 
BRANCH       KFACTOR       DELP        FLOW RATE   VELOCITY    REYN. NO.   MACH 
NO.   ENTROPY GEN.   LOST WORK 
      (LBF-S^2/(LBM-FT)^2) (PSI)       (LBM/SEC)     (FT/SEC)                           
BTU/(R-SEC)   LBF-FT/SEC 
      12     6.260E+06     1.089E+00   5.005E-03     1.426E+02   3.557E+04   
4.187E-02   6.471E-06   2.818E+00 
      23     2.040E+09     3.549E+02   5.005E-03     2.064E+03   1.352E+05   
6.061E-01   2.114E-03   9.206E+02 
      34     8.920E+07     1.552E+01   5.005E-03     8.707E+02   3.556E+04   
2.552E-01   5.602E-04   2.452E+02 
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     112     6.578E+01     2.029E+00   2.107E+00     7.116E+00   3.761E+05   
9.464E-03   6.328E-05   9.214E+00 
     123     6.616E-02     2.845E-01   2.038E+00     1.618E+00   1.784E+05   
2.142E-03   5.777E-08   8.448E-03 
     134     2.346E-01     8.172E-02   1.572E+00     5.511E+00   4.773E+05   
7.220E-03   4.001E-07   5.875E-02 
      45     4.778E-01     5.240E-02   1.423E+00     1.085E+01   7.691E+05   
1.430E-02   1.341E-06   1.971E-01 
      56     5.614E-01     4.495E-02   1.266E+00     1.131E+01   7.514E+05   
1.492E-02   1.296E-06   1.908E-01 
      67     6.662E-01     3.751E-02   1.117E+00     1.172E+01   7.237E+05   
1.548E-02   1.243E-06   1.831E-01 
      78     8.550E-01     2.503E-01   9.296E-01     1.217E+01   6.747E+05   
1.611E-02   1.163E-06   1.718E-01 
   
 SOLID NODES 
  NODESL     CPSLD       TS 
            BTU/LB F     F 
     9   1.040E-01   5.151E+01 
    10   1.040E-01   6.848E+01 
   
 SOLID TO SOLID CONDUCTOR 
  ICONSS    CONDKIJ     QDOTSS 
         BTU/S FT F    BTU/S 
   910   1.767E-03  -8.772E-01 
   
 SOLID TO FLUID CONDUCTOR 
 ICONSF  QDOTSF      HCSF          HCSFR 
         BTU/S     BTU/S FT**2 F 
    49   7.998E+00   5.072E-02   0.000E+00 
   
 SOLID TO AMBIENT CONDUCTOR 
ICONSA  QDOTSA        HCSA        HCSAR 
         BTU/S     BTU/S FT**2 F  BTU/S FT**2 F 
  1011  -5.131E-04   5.560E-04   0.000E+00 
 
 
     ISTEP =    500          TAU =  0.50000E+02 
 BOUNDARY NODES 
    NODE    P(PSI)   TF(F)      Z(COMP)    RHO       CONCENTRATIONS 
                                       (LBM/FT^3) 
                                                               HE        O2   
     1    4.2500E+02  1.0000E+02  1.0171E+00  2.7856E-01  1.0000E+00  0.0000E+00 
   101    5.5780E+01 -2.7250E+02  1.3318E-02  6.6739E+01  0.0000E+00  1.0000E+00 
     8    5.3000E+01 -2.7250E+02  1.2655E-02  6.6735E+01  0.0000E+00  1.0000E+00 
   
 SOLUTION 
 INTERNAL NODES 
     NODE     P(PSI)      TF(F)         Z         RHO        EM(LBM)    CONC 
                                               (LBM/FT^3) 
                                                               HE        O2   
     2    4.2391E+02  1.0001E+02  1.0170E+00  2.7786E-01  3.5013E-05  1.0000E+00  
0.0000 
     3    6.9356E+01  1.0284E+02  1.0030E+00  4.5862E-02  6.7424E-06  1.0000E+00  
0.0000 
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   102    5.4254E+01 -2.7250E+02  1.2954E-02  6.6736E+01  6.3642E-01  1.7528E-61  
1.0000 
   103    5.3935E+01 -2.7142E+02  3.4082E-02  2.4603E+01  4.7286E-01  2.7284E-03  
0.9973 
   104    5.3770E+01 -2.7117E+02  3.8129E-02  2.1896E+01  4.1760E-01  2.7278E-03  
0.9973 
     5    5.3615E+01 -2.7124E+02  3.8456E-02  2.1655E+01  4.1300E-01  2.7272E-03  
0.9973 
     6    5.3461E+01 -2.7131E+02  3.8781E-02  2.1420E+01  4.0852E-01  2.7265E-03  
0.9973 
     7    5.3309E+01 -2.7137E+02  3.9129E-02  2.1176E+01  6.0582E-01  2.7256E-03  
0.9973 
   
    NODE       H          ENTROPY     EMU       COND        CP          GAMA 
            BTU/LB       BTU/LB-R  LBM/FT-SEC  BTU/FT-S-R  BTU/LB-R 
   
     2    0.0000E+00  5.8819E+00  1.4145E-05  2.5975E-05  1.2427E+00  1.6688E+00 
     3    0.0000E+00  6.7876E+00  1.4148E-05  2.5974E-05  1.2414E+00  1.6670E+00 
   102    0.0000E+00  7.6314E-01  9.4849E-05  1.8815E-05  4.1945E-01  1.9445E+00 
   103    0.0000E+00  7.7861E-01  3.8739E-05  1.8603E-05  4.2200E-01  1.9494E+00 
   104    0.0000E+00  7.8124E-01  3.4895E-05  1.8508E-05  4.2131E-01  1.9499E+00 
     5    0.0000E+00  7.8127E-01  3.4588E-05  1.8506E-05  4.2123E-01  1.9490E+00 
     6    0.0000E+00  7.8129E-01  3.4288E-05  1.8504E-05  4.2114E-01  1.9482E+00 
     7    0.0000E+00  7.8134E-01  3.3977E-05  1.8502E-05  4.2106E-01  1.9474E+00 
   
  MIXTURE FLUID     HE     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX         RHOX        EMUX      CONDUCTX    
ENTROPY 
                        BTU/LB                 LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
     1    1.0000E+02  7.0518E+02  0.0000E+00  2.7856E-01  1.4145E-05  2.5975E-05  
5.8806E+00 
     2    1.0001E+02  7.0518E+02  1.0000E+00  2.7786E-01  1.4145E-05  2.5975E-05  
5.8819E+00 
     3    1.0284E+02  7.0518E+02  1.0000E+00  4.5862E-02  1.4148E-05  2.5974E-05  
6.7876E+00 
   102   -2.7249E+02  2.3894E+02  1.0000E+00  1.0755E-01  6.7576E-06  1.2455E-05  
5.5430E+00 
   103   -2.7148E+02  2.4020E+02  1.0000E+00  1.0635E-01  6.7804E-06  1.2498E-05  
5.5526E+00 
   104   -2.7139E+02  2.4031E+02  1.0000E+00  1.0597E-01  6.7824E-06  1.2502E-05  
5.5548E+00 
     5   -2.7131E+02  2.4041E+02  1.0000E+00  1.0563E-01  6.7841E-06  1.2505E-05  
5.5567E+00 
     6   -2.7124E+02  2.4050E+02  1.0000E+00  1.0528E-01  6.7856E-06  1.2509E-05  
5.5586E+00 
     7   -2.7112E+02  2.4064E+02  1.0000E+00  1.0492E-01  6.7881E-06  1.2513E-05  
5.5608E+00 
   
    NODE      CM         CX          PX         VOLX        GAMAX       CPX         
CVX       QHES 
           MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
     1    1.0000E+00  1.0000E+00  4.2500E+02  0.0000E+00  1.6688E+00  1.2427E+00  
0.0000E+00  0.0000E+00 
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     2    1.0000E+00  1.0000E+00  4.2391E+02  1.2601E-04  1.6688E+00  1.2427E+00  
7.4470E-01  0.0000E+00 
     3    1.0000E+00  1.0000E+00  6.9356E+01  1.4701E-04  1.6670E+00  1.2414E+00  
7.4470E-01  0.0000E+00 
   102    1.4012E-60  1.7528E-61  5.4254E+01  1.3362E-62  1.6691E+00  1.2430E+00  
7.4470E-01  0.0000E+00 
   103    2.1403E-02  2.7284E-03  5.3935E+01  4.1135E-04  1.6691E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
   104    2.1398E-02  2.7278E-03  5.3770E+01  4.0811E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     5    2.1393E-02  2.7272E-03  5.3615E+01  4.0802E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     6    2.1388E-02  2.7265E-03  5.3461E+01  4.0793E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     7    2.1381E-02  2.7256E-03  5.3309E+01  6.1169E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
   
  MIXTURE FLUID     O2     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX         RHOX        EMUX      CONDUCTX    
ENTROPY 
                        BTU/LB                 LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
   101   -2.7250E+02  7.1338E+01  0.0000E+00  6.6739E+01  9.4870E-05  1.8816E-05  
7.6311E-01 
   102   -2.7250E+02  7.1338E+01  0.0000E+00  6.6736E+01  9.4849E-05  1.8815E-05  
7.6314E-01 
   103   -2.7142E+02  7.1791E+01  0.0000E+00  6.6527E+01  9.3435E-05  1.8736E-05  
7.6555E-01 
   104   -2.7117E+02  7.2285E+01  4.6565E-03  5.0042E+01  7.1211E-05  1.8639E-05  
7.6818E-01 
     5   -2.7124E+02  7.2290E+01  5.0518E-03  4.8985E+01  6.9853E-05  1.8637E-05  
7.6821E-01 
     6   -2.7131E+02  7.2294E+01  5.4439E-03  4.7974E+01  6.8554E-05  1.8635E-05  
7.6823E-01 
     7   -2.7138E+02  7.2301E+01  5.8600E-03  4.6942E+01  6.7226E-05  1.8633E-05  
7.6827E-01 
     8   -2.7250E+02  7.1335E+01  0.0000E+00  6.6735E+01  9.4842E-05  1.8814E-05  
7.6314E-01 
   
    NODE      CM         CX          PX         VOLX        GAMAX       CPX         
CVX       QHES 
           MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
   101    1.0000E+00  1.0000E+00  5.5780E+01  0.0000E+00  1.9443E+00  4.1943E-01  
0.0000E+00  0.0000E+00 
   102    1.0000E+00  1.0000E+00  5.4254E+01  9.5363E-03  1.9445E+00  4.1945E-01  
2.1571E-01  0.0000E+00 
   103    9.7860E-01  9.9727E-01  5.3935E+01  1.8808E-02  1.9555E+00  4.1976E-01  
2.1466E-01  0.0000E+00 
   104    9.7860E-01  9.9727E-01  5.3770E+01  1.8665E-02  1.9560E+00  4.1907E-01  
2.1420E-01  0.0000E+00 
     5    9.7861E-01  9.9727E-01  5.3615E+01  1.8665E-02  1.9552E+00  4.1898E-01  
2.1424E-01  0.0000E+00 
     6    9.7861E-01  9.9727E-01  5.3461E+01  1.8665E-02  1.9543E+00  4.1890E-01  
2.1429E-01  0.0000E+00 
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     7    9.7862E-01  9.9727E-01  5.3309E+01  2.7997E-02  1.9535E+00  4.1881E-01  
2.1433E-01  0.0000E+00 
     8    1.0000E+00  1.0000E+00  5.3000E+01  0.0000E+00  1.9446E+00  4.1947E-01  
0.0000E+00  0.0000E+00 

 BRANCHES 
BRANCH       KFACTOR       DELP FLOW RATE   VELOCITY    REYN. NO.   MACH 
NO.   ENTROPY GEN.   LOST WORK 
      (LBF-S^2/(LBM-FT)^2) (PSI)       (LBM/SEC)     (FT/SEC)
BTU/(R-SEC)   LBF-FT/SEC 
      12     6.261E+06     1.088E+00   5.002E-03     1.425E+02   3.555E+04   
4.185E-02   6.461E-06   2.814E+00 
      23     2.040E+09     3.546E+02   5.002E-03     2.063E+03   1.351E+05   
6.058E-01   2.111E-03   9.192E+02 
      34     8.874E+07     1.542E+01   5.002E-03     8.656E+02   3.554E+04   
2.537E-01   5.534E-04   2.422E+02 
     112     6.578E+01     1.526E+00   1.828E+00     6.173E+00   3.264E+05   
8.210E-03   4.135E-05   6.020E+00 
     123     6.735E-02     3.187E-01   1.828E+00     1.436E+00   1.575E+05   
1.910E-03   4.234E-08   6.165E-03 
     134     1.537E-01     1.650E-01   1.833E+00     3.907E+00   3.867E+05   
5.126E-03   2.628E-07   3.849E-02 
      45     1.694E-01     1.551E-01   1.831E+00     4.385E+00   4.287E+05   
5.749E-03   3.239E-07   4.750E-02 
      56     1.711E-01     1.535E-01   1.829E+00     4.429E+00   4.320E+05   
5.809E-03   3.296E-07   4.831E-02 
      67     1.727E-01     1.519E-01   1.826E+00     4.473E+00   4.352E+05   
5.869E-03   3.353E-07   4.913E-02 
      78     1.745E-01     3.093E-01   1.823E+00     4.518E+00   4.384E+05   
5.929E-03   3.409E-07   4.993E-02 

 SOLID NODES 
  NODESL     CPSLD       TS 

BTU/LB F     F 
    9   1.040E-01  -2.458E+02 

    10   1.040E-01  -2.310E+02 

 SOLID TO SOLID CONDUCTOR 
  ICONSS    CONDKIJ     QDOTSS 

BTU/S FT F    BTU/S 
   910   1.360E-03  -5.897E-01 

 SOLID TO FLUID CONDUCTOR 
 ICONSF  QDOTSF      HCSF          HCSFR 

BTU/S     BTU/S FT**2 F 
    49   9.182E-01   7.396E-02   0.000E+00 

 SOLID TO AMBIENT CONDUCTOR 
ICONSA  QDOTSA HCSA        HCSAR 

BTU/S     BTU/S FT**2 F  BTU/S FT**2 F 
  1011  -1.017E-01   5.560E-04   0.000E+00 

     ISTEP =   1000 TAU =  0.10000E+03 
 BOUNDARY NODES 
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    NODE    P(PSI)   TF(F)      Z(COMP)    RHO       CONCENTRATIONS 
(LBM/FT^3) 

HE        O2   
     1    4.2500E+02  1.0000E+02  1.0171E+00  2.7856E-01  1.0000E+00  0.0000E+00 
   101    5.5780E+01 -2.7250E+02  1.3318E-02  6.6739E+01  0.0000E+00  1.0000E+00 
     8    5.3000E+01 -2.7250E+02  1.2655E-02  6.6735E+01  0.0000E+00  1.0000E+00 

 SOLUTION 
 INTERNAL NODES 
     NODE     P(PSI)      TF(F)         Z         RHO        EM(LBM)    CONC 

(LBM/FT^3) 
HE O2  

     2    4.2391E+02  1.0001E+02  1.0170E+00  2.7786E-01  3.5013E-05  1.0000E+00  
0.0000 
     3    6.9405E+01  1.0284E+02  1.0030E+00  4.5895E-02  6.7472E-06  1.0000E+00  
0.0000 
   102    5.4315E+01 -2.7250E+02  1.2969E-02  6.6736E+01  6.3642E-01  1.2207-115  
1.0000 
   103    5.3997E+01 -2.7140E+02  3.4529E-02  2.4300E+01  4.6703E-01  2.7850E-03  
0.9972 
   104    5.3825E+01 -2.7117E+02  3.4456E-02  2.4245E+01  4.6242E-01  2.7850E-03  
0.9972 
     5    5.3654E+01 -2.7123E+02  3.4659E-02  2.4033E+01  4.5837E-01  2.7849E-03  
0.9972 
     6    5.3484E+01 -2.7130E+02  3.4966E-02  2.3756E+01  4.5309E-01  2.7849E-03  
0.9972 
     7    5.3317E+01 -2.7137E+02  3.5272E-02  2.3485E+01  6.7189E-01  2.7848E-03  
0.9972 

    NODE       H ENTROPY     EMU       COND        CP GAMA 
BTU/LB       BTU/LB-R  LBM/FT-SEC  BTU/FT-S-R  BTU/LB-R 

     2    0.0000E+00  5.8819E+00  1.4145E-05  2.5975E-05  1.2427E+00  1.6688E+00 
     3    0.0000E+00  6.7872E+00  1.4148E-05  2.5974E-05  1.2414E+00  1.6670E+00 
   102    0.0000E+00  7.6314E-01  9.4850E-05  1.8815E-05  4.1945E-01  1.9445E+00 
   103    0.0000E+00  7.7893E-01  3.8336E-05  1.8599E-05  4.2206E-01  1.9495E+00 
   104    0.0000E+00  7.7943E-01  3.8180E-05  1.8583E-05  4.2213E-01  1.9517E+00 
     5    0.0000E+00  7.7944E-01  3.7909E-05  1.8582E-05  4.2207E-01  1.9511E+00 
     6    0.0000E+00  7.7945E-01  3.7556E-05  1.8581E-05  4.2199E-01  1.9502E+00 
     7    0.0000E+00  7.7946E-01  3.7211E-05  1.8580E-05  4.2191E-01  1.9493E+00 

  MIXTURE FLUID     HE     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX RHOX        EMUX      CONDUCTX    
ENTROPY 

BTU/LB LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
     1    1.0000E+02  7.0518E+02  0.0000E+00  2.7856E-01  1.4145E-05  2.5975E-05  
5.8806E+00 
     2    1.0001E+02  7.0518E+02  1.0000E+00  2.7786E-01  1.4145E-05  2.5975E-05  
5.8819E+00 
     3    1.0284E+02  7.0518E+02  1.0000E+00  4.5895E-02  1.4148E-05  2.5974E-05  
6.7872E+00 
   102   -2.7249E+02  2.3894E+02  1.0000E+00  1.0767E-01  6.7577E-06  1.2455E-05  
5.5424E+00 
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   103   -2.7145E+02  2.4024E+02  1.0000E+00  1.0645E-01  6.7812E-06  1.2500E-05  
5.5522E+00 
   104   -2.7145E+02  2.4024E+02  1.0000E+00  1.0611E-01  6.7811E-06  1.2500E-05  
5.5538E+00 
     5   -2.7144E+02  2.4025E+02  1.0000E+00  1.0577E-01  6.7812E-06  1.2500E-05  
5.5555E+00 
     6   -2.7143E+02  2.4026E+02  1.0000E+00  1.0544E-01  6.7813E-06  1.2500E-05  
5.5571E+00 
     7   -2.7142E+02  2.4027E+02  1.0000E+00  1.0510E-01  6.7815E-06  1.2501E-05  
5.5588E+00 

    NODE      CM CX PX VOLX GAMAX       CPX
CVX       QHES 

MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
     1    1.0000E+00  1.0000E+00  4.2500E+02  0.0000E+00  1.6688E+00  1.2427E+00  
0.0000E+00  0.0000E+00 
     2    1.0000E+00  1.0000E+00  4.2391E+02  1.2601E-04  1.6688E+00  1.2427E+00  
7.4470E-01  0.0000E+00 
     3    1.0000E+00  1.0000E+00  6.9405E+01  1.4701E-04  1.6670E+00  1.2414E+00  
7.4470E-01  0.0000E+00 
   102    9.7586-115  1.2207-115  5.4315E+01  9.3061-117  1.6691E+00  1.2430E+00  
7.4470E-01  0.0000E+00 
   103    2.1838E-02  2.7850E-03  5.3997E+01  4.1972E-04  1.6691E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
   104    2.1838E-02  2.7850E-03  5.3825E+01  4.1650E-04  1.6691E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     5    2.1837E-02  2.7849E-03  5.3654E+01  4.1649E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     6    2.1837E-02  2.7849E-03  5.3484E+01  4.1649E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 
     7    2.1836E-02  2.7848E-03  5.3317E+01  6.2471E-04  1.6690E+00  1.2429E+00  
7.4470E-01  0.0000E+00 

  MIXTURE FLUID     O2     (AMAGAT MODEL) 
    NODE     TFX(F)       HX         XVX RHOX        EMUX      CONDUCTX    
ENTROPY 

BTU/LB LBM/FT^3   LBM/FT-SEC  BTU/FT-S-R   
BTU/LB-R 
     3    8.9132E+01  2.3714E+02  1.0000E+00  3.7809E-01  1.4196E-05  4.3348E-06  
1.4399E+00 
   101   -2.7250E+02  7.1338E+01  0.0000E+00  6.6739E+01  9.4870E-05  1.8816E-05  
7.6311E-01 
   102   -2.7250E+02  7.1338E+01  0.0000E+00  6.6736E+01  9.4850E-05  1.8815E-05  
7.6314E-01 
   103   -2.7139E+02  7.1800E+01  0.0000E+00  6.6523E+01  9.3407E-05  1.8735E-05  
7.6560E-01 
   104   -2.7117E+02  7.1894E+01  0.0000E+00  6.6479E+01  9.3117E-05  1.8719E-05  
7.6610E-01 
     5   -2.7122E+02  7.1894E+01  2.6646E-04  6.5260E+01  9.1543E-05  1.8718E-05  
7.6610E-01 
     6   -2.7130E+02  7.1894E+01  6.4557E-04  6.3592E+01  8.9391E-05  1.8716E-05  
7.6611E-01 
     7   -2.7137E+02  7.1895E+01  1.0235E-03  6.2002E+01  8.7340E-05  1.8715E-05  
7.6611E-01 

335



     8   -2.7250E+02  7.1335E+01  0.0000E+00  6.6735E+01  9.4842E-05  1.8814E-05  
7.6314E-01 

    NODE      CM  CX PX VOLX GAMAX       CPX
CVX       QHES 

MOL CONC   MASS CONC     PSIA        FT^3                  BTU/LB-R    
BTU/LB-R     BTU/S 
     3    2.7776E-17  2.2204E-16  6.9405E+01  4.0835E-21  1.4027E+00  2.2144E-01  
1.5787E-01  0.0000E+00 
   101    1.0000E+00  1.0000E+00  5.5780E+01  0.0000E+00  1.9443E+00  4.1943E-01  
0.0000E+00  0.0000E+00 
   102    1.0000E+00  1.0000E+00  5.4315E+01  9.5363E-03  1.9445E+00  4.1945E-01  
2.1571E-01  0.0000E+00 
   103    9.7816E-01  9.9721E-01  5.3997E+01  1.8800E-02  1.9557E+00  4.1976E-01  
2.1463E-01  0.0000E+00 
   104    9.7816E-01  9.9722E-01  5.3825E+01  1.8656E-02  1.9580E+00  4.1984E-01  
2.1442E-01  0.0000E+00 
     5    9.7816E-01  9.9722E-01  5.3654E+01  1.8656E-02  1.9574E+00  4.1978E-01  
2.1446E-01  0.0000E+00 
     6    9.7816E-01  9.9722E-01  5.3484E+01  1.8656E-02  1.9565E+00  4.1970E-01  
2.1451E-01  0.0000E+00 
     7    9.7816E-01  9.9722E-01  5.3317E+01  2.7984E-02  1.9556E+00  4.1961E-01  
2.1456E-01  0.0000E+00 
     8    1.0000E+00  1.0000E+00  5.3000E+01  0.0000E+00  1.9446E+00  4.1947E-01  
0.0000E+00  0.0000E+00 

 BRANCHES 
BRANCH       KFACTOR       DELP FLOW RATE   VELOCITY    REYN. NO.   MACH 
NO.   ENTROPY GEN.   LOST WORK 
      (LBF-S^2/(LBM-FT)^2) (PSI)       (LBM/SEC)     (FT/SEC)
BTU/(R-SEC)   LBF-FT/SEC 
      12     6.261E+06     1.088E+00   5.002E-03     1.425E+02   3.555E+04   
4.184E-02   6.460E-06   2.813E+00 
      23     2.040E+09     3.545E+02   5.002E-03     2.063E+03   1.351E+05   
6.058E-01   2.110E-03   9.190E+02 
      34     8.867E+07     1.541E+01   5.002E-03     8.649E+02   3.554E+04   
2.535E-01   5.525E-04   2.418E+02 
     112     6.578E+01     1.465E+00   1.791E+00     6.048E+00   3.198E+05   
8.044E-03   3.889E-05   5.663E+00 
     123     6.763E-02     3.176E-01   1.791E+00     1.407E+00   1.543E+05   
1.871E-03   3.999E-08   5.822E-03 
     134     1.559E-01     1.721E-01   1.796E+00     3.875E+00   3.828E+05   
5.083E-03   2.538E-07   3.717E-02 
      45     1.561E-01     1.711E-01   1.796E+00     3.884E+00   3.844E+05   
5.089E-03   2.545E-07   3.731E-02 
      56     1.573E-01     1.695E-01   1.796E+00     3.918E+00   3.871E+05   
5.135E-03   2.586E-07   3.791E-02 
      67     1.589E-01     1.676E-01   1.796E+00     3.963E+00   3.907E+05   
5.196E-03   2.642E-07   3.872E-02 
      78     1.604E-01     3.169E-01   1.795E+00     4.008E+00   3.942E+05   
5.257E-03   2.699E-07   3.953E-02 

 SOLID NODES 
  NODESL     CPSLD       TS 

BTU/LB F     F 
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     9   1.040E-01  -2.666E+02 
    10   1.040E-01  -2.628E+02 

 SOLID TO SOLID CONDUCTOR 
  ICONSS    CONDKIJ     QDOTSS 

BTU/S FT F    BTU/S 
   910   1.324E-03  -1.479E-01 

 SOLID TO FLUID CONDUCTOR 
 ICONSF  QDOTSF      HCSF          HCSFR 

BTU/S     BTU/S FT**2 F 
    49   1.707E-01   7.670E-02   0.000E+00 

 SOLID TO AMBIENT CONDUCTOR 
ICONSA  QDOTSA HCSA        HCSAR 

BTU/S     BTU/S FT**2 F  BTU/S FT**2 F 
  1011  -1.124E-01   5.560E-04   0.000E+00 

 ************************************************* 

 TIME OF ANALYSIS WAS    4.03125000000000       SECS 

 ************************************************* 
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